Orthogonal extraction ion mobility spectrometry.
Ion Mobility Spectrometry is a powerful tool for the study of molecular conformations, separation of mass isomers, and analysis of complex mixtures and suppression of chemical background. The factors that limit the capabilities of the technique include its relatively low resolving power and duty cycle. New principle of gas-phase ion separation, based on ion focusing under the influence of electrostatic field and stationary in time gas flow, is proposed. Both analytical calculations and a numerical simulation show that a diffusion-limited resolution of several hundred can be achieved. The new type of ion mobility analyzer is called orthogonal extraction IMS. The proposed ortho-IMS can be interfaced with commercial mass spectrometers and offers the theoretical resolution of several hundred and ion transmission close to 100%.